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ISHi Jl^ieS £Ff % f§ Ranodon wushanensis 
Liu, Hu et Yang = Hynobius shihi Liu 

m#o 

?&fefe«»«ftW»^±^r*ss*:3sCo * 

&mu 5 ^ m * (CIB 
571490?, CIB 571569cf ,CIB 83H001cf , 
CIB83H002d\ CIB840001cf ), 

JllffiLllo 


±rK#$| M B 5^±fs]^I^:-feW 3/5, 

7— 8/10, 

EBISI#, tt # # - 

fto -M}tW 

m # no a# 

® 0 SUBSEA, tS'/tr-fe W 2 / 5 C 

bu^®&?±6Ji#^H##|b), £W##|s] 
luH5 3— 5/10, IWII o 

(Si) . 



Hl1 ElSiLiMO shihi C1B840001 


1 . (cranium) 

( 1 ) t®it# (® 2 A£) 

#.# (nasal) -*f, ftffijfcJUB IT 

££##!&&«* 

S,SiJbubI@ 5 /PSo ##tu 
J&ftfeM, bu^#JMS*^iK & 0 
mittfimfeBo ^««-v@#o B*h«* 
W^SKfS#. B^B§gTiS#Mo 

7@# (lacrimal) — ft, 

JMSfTHSP#, 

ftSU-#, Bn fifto BSS-JKB&HTftrSii# 





A 

i. 


[112 E!5i-£'*" ua shihi CIB83H001#fSI?p’] 


;£ (left, dorsal view of 

IVt(nasal) 2, ?@# (lacrimal) 3. 


cranium)£^MM (right. ventral view of 
ffiSSi# (prefrontal)4. $!# (frontal) 


cranium) 


n 




5. (parietal) 

6. mr^# (prootic) 

7. (exoccipital) 

8. ifliS'H' (parasphenoid) 

9. (columella auris) 

10. ^li#* (operculum) 

11. fllijl# (orbitosphenoid) 

12. L (optic foramen) 

13. full# (premaxilla) 

14. _hnK# (maxilla) 

15. (prevomer and vomerine teeth) 

16. (flares internus) 

IT. flf# (squamosal) 

18. M# (pterygoid) 

19. (quadrate) 

B. T*®(mandibula) 

1. £j#(dentary) 

2. nU^^fKprearticular) 

3. (articular) 

4. Ps#(angular) 

5. L (foramen nervorum) 

C. ^-fKapparatus hyoideus) 

1. (ceratohyal) 

2. ±S$:#(epihyal) 

3. (basihyal radii) , 

4. (basi branchial) 

5. % — (arcus branchialis I) 

6. “ IS ^ % &S# (ceratobranehial of ar. 

bran. H ) 

T. # (epibranchial of ar. bran. 

I) 

D. g/ifi (cervical vertebra) 

E. ^ H— iKtlWSpSXS (left, dorsal view of 

the 2nd trunk vertebra) WiMM (middle, 

ventral view) ^jnjlpJJil (right , posterior view) 

1. (facies articularis anterior) 

2. In 5^1 (processus articularis posterior) 

3. (centrum) 

±o K®±wm 0 

KrlS# (prefrontal) —ft, 

IS, 

mm, Mimmmmmmm. 

H#(frontal) —ft, k£Mo fa 

$ 1/2 JSf3gSgj£ = &J&, 

mm i 

M # (parietal) —ft, E&M “L” 

M 0 MM 

mm 

mmM 


4. fitS; (transverse process) 

5. (rib) 

6. . (cartilage of rib end) 

E. (sacral vertebra) 

G. H 8 MtH (the 8th caudal vertebra) 

H. (H® (pectoral girdle) 

1 . fij (precoracoid) 

2. °#?L( foramen coracoideum) 

3. (coracoid) 

4. ±MI¥# (supra scapula) 

5. J|R (cavitus glenoidalis) 

6. Jj&J# (sternum) 

I. tuM# (anterior limb) 

1. (humerus of right ant. limb) 

2 . $E# (radius) 

3. R# (ulna) 

4. $E# (carpalia) 

5. ## (metacarpals) 

6. la# (phalanges digitorum manus) 

T. CIB 571569 (carpalia of left ant. 

limb CIB 571569) 

8. CIB 840001 (carpalia of left ant. 

limb CIB 840C01) 

J. flic® (pelvic girdle) 

1. UR'# (prepubis) 

2. R# (pubis) 

3. (foramen obturatorium) 

4. HR (acetabulum) 

5. All# (ilium) 

6. (ischium) 

K. (left posterior limb) 

1. flx# (femur) 

2. fl£# (tibia ) 

3. »# (fibula) 

4. Eft# ( tarsal ia) 

5. !$# (metatarsals) 

6. it# (phalanges digitorum pedis) 

fit 35 HI. 

(prootic) —ft, MWJ 

mu Lo 

at-fskM & # # 

7L WJ IS — jz 11 BP IP ®1 ?L (fenestra 

ovale) 

^t't£'fi’( exo ccipital) —ft, 

t£*?L 

7LM«i£EM^^-ftttfS, ttR^-ft 
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(2) !SffiTt#(a2A£) 

gilJIt# (parasphenoid) JlkA# 4 1 

^a##> «, mm, 

&o flu2/3 &m&&m, ©i/3aj^BP5#K 

# (columella auris) A — 
XJ 11 ! IK# ( stapes )„ HSHH# 

^H# (operculum) — ft, A #i 

mm&ytn, war#*!? 

itiio 

BEIi# (orbitosphenoid) — ft $£ 

Mwi&Mmftfto &mmn. mmm i«# 
r, fern 

JaMo 

BIi1#Jr AA^#/^— pP# 0 

2 . 00® (viscerale) 

( 1 ) pj/t (arcus maxillaris) 

&n®i##(@2A) 0 

tulM# (premaxilla) — ft, gl 

®$o £±»#j£ftimTa*l*3tt2/3l»#. 

lu^#T^li[Rlrt5$ 

#» «- 

13fe 0 

±pI# (maxilla) — ft, gi =? A 

m, ^msmmmumo 
mw^rnmmmo mmmvmiTmv 
« 1/3 Rtm, 

#®o mm 

£o TiSItfi20- 25$C, |R]jgi$T^/jN 0 
(prevomer) — ft $2 A# 

it, iw«, 

HJEJRifRrt*?LT#. M#gOM-M 
&stuMm/2 0 mmmM 

45«ft-»ft8-9fe, S “/V” M?lJ 0 ft 

BP^ilBIlfr^ (pre- 


orbital process),, 

J$r# (squamosal) — ft, glA HU 
“ft” Mo &*MWi/2 

mmfMK 

A# (quadrate) —ft, giAlil# 

SSffiftfuAo 

M # ( pterygoid ) A — ftHf fn] 

“A” ^#, gtTA#®®o mm 

M#o #lRllffTA, ASraA 

m, ^m^m±mn&, HX^tPHaft, 

(2) (mandibula) it# 

(®2B) 

A# (dentary) — ft, M ft 

£#„ ATffiW^SlS#. JS3J583S. 

±M«^fi26— 29fe, A 3/5 

§P#o AfJlffAA 1/3 £trg — # & A 
?Lo 

Al^# (articular) —ft, giAfi 
#l5«^lu^Tr#f0]o 

&k&#, 

Iu^tT # (prearticular) — ft, 

gftf TnSAlio Kf^AMA, tpePif^-S.lR] 

PPI # (angular) A ~ ft ft A # 

#, grPT^SsM, nr*^sn, 

m, 

( 3 ) $ H ( apparatus hyoideus ) 

(®2C) 0 

©a 

flKffll). 
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!§■=? (arcus hyoideus) — X'l 

BP m (ceratohy al) , it iff 
M2 S STM gp i!u 
tt-fc&M&IS, #jn BP ±i§ 

&# (epihyal) *g@ 0 IStftTTS 

ik%~ ietm, 

*JS}3P^wa#{fc, 

So 

(basihyal) 0 o- 0 * 

3jM£P®L 

mm&o 

B — 1®^ (arcus branchialis I) % 

J£JtgPMT± 
5fc3f§& \M, itT±Sr$£#/n± 

2o gf&Sg-^— itofcH&JBSflili:# (basi- 
branchial) JUB^^-, # T (CIB83H 

002 ) +&&#m/3*kt-/haE#{fc, 

S^ZlIS^ (arcus branchialis I) & 
IS E#fc W ^ fS# (ceratobranchial) f fl _h 
IS#(epibranchial) 0 &T fgSJM 1*1 fill 

rnMnu, a^-»^«s® 8 

$&taT, ff^^8tg$£#:T*rafgSo 

w a 

®48— 51fe#ft#M, 

IKtt, IfttlfPBtfto gfcSMifl', 

(amphicoelous) fg$; 0 Pjf 
170— 178mm, S^HMfStl^:60— 70mm, g 
80— 90mm, 0iitg§p — T 

iETHPODo 

1. ij5li (cervical vertebra) 

i$(ffl2D), fcblEHM, HH 

±^$£To ^tT®|b| 

o’, 

®1- — M ffi 14 ft ttr ± 2 6tr $& T 3c 1? 15 It IS 

^T?, J®B-*f#?iJ/ML^o At 


2. lEtt (trunk vertebra) 

16|&(S2E), £2— ®17*g# 0 Jgg|5 
MSM, tt^KTig-jtt 
3Tfrffift±, 

%, 3cT<ffiftT, 

ftB±235iBo ftf^lllit^llft 

$!TSfc;f±TM§|53b *^-/h7Lfftjfii^^ 

ft, 

WMWfrft%Sfr(B2, 
3Ej]Wjc%WM) 0 JKi#ft©M $ & m & 

au 

m ?Lo 

3. IRItt (sacral vertebra) 

1|&(S2F), BPtf?18ft# 0 tblEMS 

is#* 

So (CIB83H002) ££fl§##£ij 

m^Bn, i8fi#s<]jKj#±, BMJKM 

SM»&ttM3£ffifai±o 

4. gift (caudal vertebra) 

^30— 33#Co m#ftB$r^TMJIf§, 
l£SMimM£/MS2G) 0 ft 

jab 3 mm 

mtfti “Y” amfeste#* & w & 

litltt, S& 3 VJ.J5 

$3E$/ML/M£J&, Ffi0lMS^ o * 
BM»iftMJim£, m 

IP JE S; 35, i(F Jd $; # J& 


» as » 

1. (pectoral girdle) 

## (coracoid) ^J— |i^ ^ # 
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ft, 

MMo £jB0^tE#ft(S2H) o 

| yt|c# (precoracoid) 

Js-fefilSflR 

'frffifffl, pPSSIU tBM & £t E # 

tto ®«^^it'tl'al^- II t?Lo 

JtfB^if' (scapula) — Xt > -rj It %■ 

(cavitus glenoidalis) c 

±.)S H¥ # (suprascapula) R — 

^M#f^ 

&Rf^2— 4lE*t£h 

jg&J# (sternum) R — 'J N 

«JS»ffifeli!]„ 

Ei, j|[j&M l ##mfi^o 

2. IfrflJIS’ (anterior limb) 

Ifc'Pf' (humerus) R — Ex'Pi'o ffi ^ 

BfR«#R, 

i?o )&#RftT:£#^R^> 

B§Iq]l*lT^ffi(ffl2l) 0 

m-pf* (radius) R-— Rifo l&R I'J 

|£R, iS^fcbffiwoB§ J l0.° 

R# (ulna) #R— R#o 

#^#1^0 II ic f )S M 

%Efe#siSi'0]iHi&ia^^o 

$jj# (carpalia) — I£45 fil 9 $C> 

{a-ih,^ 8 #tj&10fe;f> 

^# 0 — &$RflflJSS#(ulnare) 

gtR, ftfflJlR# (radiale) & /j\, ± la] W 
rfr fa] K#( intermedium) 0 tfJ^I #(carpa- 
lia centrale) 2 $t MfTR^la] fa# i$ «° 
iS«4f£(|£l— t|4f&#), ?fnM#'K &R 


?ii=rj£-R^#o PS#RJa##Wt: B St 

|£ # (metacarpals) ^ fW] 4 $C R 

#o «»R, ffli:f#i£2ra0J!SW±,& 
2M#fa]o Ji2f:#«:R, -&R^2E 
#£h ^3 > 4S't^'S | ]^H3, 4$a# 0 

^ # (phalanges digitorum manus) 
it4tj§ 0 il#it #c '<k R 2, 2, 3, 2, -DUa 
CIB840001#RW£fJtM#it^ 2 > 2 ' 2 « 2 ’ 

3. BIw (pelvic girdle) 

fffSu'# (prepubis) %— £ffl R“ Y 

tLLRJS£RfeT(@2J)o 
ffi# (pubis) *—#;#;#» R R 

fa] — Bpff]?Lo 

(ischium) R— *t$tR U R 

# 0 fftltjSW, 

^ "n fa] W ® ^ o 

(ilium) — Kff#R#o P§ *W 

it 0 (acetabu- 
lum),, l4|R]Jg±R, ^swKttJ^WR fSBA^ 
Ji^Mo 

4. JhAJ# (posterior limb) 

jgfl- (femur) R — #)£hc#o i£ 

^|^Bpf| : f : (trochanter) 0 izS^^jtE , 

B5# (tibia) R — R#o 

£j&#i£wW2/3, m&m, iwlio 

JP^# (fibula) ?fp^— R#o 

E#)o±P5'o SWtfE 

#£t'f!lo 

gff# (tarsalia) — 10 ft, 

$w3fe, JHI ft'J I®# (fibulare) 
SR, EflJS^# (tibiale) $&/Jn, Kfa]#^ 
fa] S§#( intermedium), 2 4 1 

R2t#(tarsalia centrale) 0 5 't^, W>1 
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iH# (metatarsals) #1!!)^ 5 

# 0 mo§§^ 0 mmn&rmu 2ww 

m, MSlilfitt. '#12, 3, 4, 5H# 
— jK-^^2, 3, 4, 5lt#ft*f 0 ^3, 4 n# 

ih # (phalanges digitorum pedis) 
Bt#»«tJfc^2, 2, 3, 3, 2, * 

'h & 

M¥ay»rje,, EH#tewg*«ftE« 

Sife^/htll^Sjfeft fcb, 

-&14. $n 

'S' > M # •% 3*r M W ©C ^ ^ 3fe , & S 7 rS 

-*, 3Nfc@7HIli*&1fciS» 3F 

Jft ^ ft S Stiff, SKIS^M 
^#&^f§lH5J®li, Hitt34S$ffiai£7m 

m, 

7'h’K'; HJftiHii, ft7fK7 

lit. £4b, 

S 3 f 

ft7M4WflkS#fcbSt, E|S#f4#Y? 
Y±7PmgMJ4. *7#®#$Ei^S/MSf4 

djisi-# 

^^iHSirfD^lunS^l, {filu 7 j& 

#tei/2, IM4fi 

*^^MP!i]|ff^gl, SiftE^W^-#$ElE 
HURJtltliS'f-t.ilS7®" s ri^M^JS^ ; K51; ft 
111 Mil M ft m , ^&#j74i HJ3S#ft7£ 


igftjftfp 1/3 &##— 

/M£#ft«, aWJi)l!©$fc:#ft±®.$; 
#W^ 4 l?-^h> ft 7 hliiM#$£#$;#ft#^§ft 
fcfr. M, EH 

St#9, *HJKJR#8, Sft#li, flgjg]fis#7 > 

Sft#7, flUfcHBJRfl’ 7, it#g#9, Hitt 

mnwt e 

(&&&#, 1984) „M7EISW|u®l#^ 

#IE 0 

YSH£§> a;®# 

SEW*Xi7^#7a-^W^o 

ISMtiM^-gCo fiES4ff|±^/h® 

f4«-(ibii> #istb, 

ft* a#ifaii^Eia*m¥^^mm3fe 

(1983, 

1984) 

tftiteo 

# n * it 

79—88(1964). 

(1) : 11 — 150982). 

(1943). 

fiBWS: ftHHI| 5 /MSf 40 ^||%illft;, 
SftiB — • if®. f^WlftfTsjl®) ft ®2(2) :29— 35 
(1983). 

: 7ii#SM«f6#j^w^. raw 

ftftftft 

tB»±(1984). 
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ON ANATOMY OF THE SKELETAL SYSTEM OF LIUA SHIHI (LIU) 

(AMPHIBIA; HYNOBIIDAE) 

Zhang Fuji 

( Chengdu Institute of Biology, Academia Sinica) 

Abstract 


This paper reports the anatomical 
results of the skeletal system of Liua 
shihi (Liu), the essential characters of 
which are identical with those of other 
urodeles, especially species belonging to 
Hynobiidae. Some differences in skeleton 
are revealed, however, based on compa- 
risons with other genera and species of 
the same family. The characters which 
are considered to be primitive are given 
below. l)fronto-parietal fontanelle absent 
but premaxillary fontanelle present as 
in Batrachuperus and Ranodon , though it 
is comparatively small and irregular and 
it only separates the anterior nasal parts,. 
2) posterior end of epihyal ossified 
as in Batrachuperus . In some members of 
L. Shihi there is a small ossified piece 
at the posterior one-third of the first 
branchial arch‘ which is probably a boun- 
dary between the ceratobranchial and epi- 
branchial cartilages* 3) carpals 8-9 and 


tarsals 10, more than those in some 
other genera and species; 4)anterior mar- 
gin of the lacrimal reaching external 
nares; 5)vomer and vomerine tooth series 
almost not extending toward parasphe- 
noid ; 6)hind foot with 5 digits* 7) three 
anterior caudal vertebrae having caudal 
ribs or their vestiges. 

Besides, the ladder-shaped upper jaw 
of L. shihi is believed to be in a derived 
state. The significance of its project- 
ing skull and the compressed caudal ver- 
tebrae in taxonomy is yet to be studied. 
Preliminary analysis shows that Liua is 
closely related to other genera of Hyno- 
biidae and they may have evolved from 
a common ancestor. 


The auther is indebted to Professor 
Zhao Ermi and Mr. Hu Qixiong for 
their instruction and help. 
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